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In this series we performed clinical and imaging evaluation of 77 consecutive patients with uncontrolled partial seizures. Single 
cerebral parenchymal calcification (22 patients) was the most common imaging abnormality. Nine patients had multiple punctate 
calcifications. Other CT abnormalities included persistence of granulomatous lesion (enhancing) or multiple cystic lesions. In 
nine patients (of 22 patients with a normal CT scan) magnetic resonance imaging (MRI) was done, and two patients were seen 
to have circumscribed cystic lesions in the temporal lobes. The causes for uncontrolled seizures in India are totally different 
and revolve around neurocysticercosis, as the parasite sometimes runs a very long course of evolution in the brain. Sequelae of 
neurocysticercosis in the form of calcification is often a focus of epileptogenicity. 
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INTRODUCTION 
In patients with medically refractory partial epilepsy 
the most commonly observed imaging abnormality is 
mesial temporal sclerosis. Other imaging abnormali- 
ties include cortical dysplasias, atrophic cerebral le- 
sions, slow-growing tumours, vascular malformations 
and hematomas . ‘s2 In India, the imaging spectrum of 
epilepsy is totally different to that of Western coun- 
tries. Infective diseases of the brain are responsible for 
partial seizures in a large number of patients. In the 
series available, imaging studies (CT and MRI) were 
performed as part of an initial evaluation which fre- 
quently revealed disappearing CT lesions3T4. No effort 
has been made as yet to evaluate imaging abnormali- 
ties in patients with uncontrolled partial seizures. This 
study has been planned to fulfil this lacunae. 
MATERIALS AND METHODS 
In the present study, 77 consecutive patients with un- 
controlled partial seizures were included. These pa- 
tients were regularly attending a neurology/epilepsy 
clinic of King George’s Medical College (a tertiary 
health care centre catering mostly for referred patients 
from northern/eastern parts of India), Lucknow, India. 
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All patients had recurrent partial seizures unpro- 
voked by any immediate identifiable cause. The 
seizures were classified partial when there were clini- 
cal and/or electroencephalographic evidences in favour 
of partial onset. When impairment of consciousness, 
amnesia, or confusion, during or after a seizure, were 
reported, the seizures were classified as complex par- 
tial seizure. When tonic/clonic convulsions spread to 
the other side of the body, they were classified as sec- 
ondarily generalized seizures. 
Each patient included was followed up, for at least 
6 months, and were taking antiepileptic medications 
(initiated by the primary treating physician) for at least 
1 year. All these patients experienced three or more 
seizure episodes (at least 24 hours apart) in the 6 
months of our follow-up. We did not include the pa- 
tients in whom drug compliance was poor, or serum 
drug concentrations were low. In all selected cases we 
had unsuccessfully tried to control the seizures either 
by changing the antiepileptic drug or by adding another 
drug (polytherapy). None of the patients had a definite 
history of febrile seizures or significant head injury in 
the past. 
We reviewed medical records of all selected patients. 
Emphasis was given to noting any imaging abnormal- 
ity. In all patients CT and/or MRI were performed as 
part of a seizure evaluation, and in the majority it was 
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Table 1: Demographic characteristics of 77 patients with 
uncontrolled partial seizures. 
Characteristic 
Age (~0 
Range 8-38 
Mean 16.28 f 4.31 
Sexa 
Male 41 (53.2%) 
Female 36 (46.8%) 
Duration of seizures (mos) 
Mean 26.38 f 10.29 
Range 18-37 
Type of seizure” 
Simple partial 59 (76.6%) 
Complex partial 18 (23.4%) 
Drug treatment (at inclusion)” 
Monotherapy 51 (66.2%) 
Polytherapy 
“No. of patients (%). 
26 (33.8%) 
repeated. Fifty-nine patients had two or more serial 
imaging studies. In nine of 22 patients in whom a CT 
scan was normal, an MRI was also done. Patients’ clin- 
ical characteristics have been summarized in Table 1. 
RESULTS 
In this series, imaging abnormalities were detected in 
55 (7 1.4%) patients with uncontrolled partial seizures. 
In the majority of patients with abnormal CT scans 
parenchymal calcification of the cerebral cortex was 
detected. Of 3 1 (40.2%) patients with cerebral calcifi- 
cations, 22 had a single calcification (Figs. 1 and 2), and 
the remaining nine patients had multiple punctate calci- 
fications (Fig. 3). Solitary calcifications were seen in all 
parts of the brain and were of varying sizes, seven such 
patients had pet-i-calcification oedema (Fig. 2). Other 
abnormalities found were persistent ring-enhancing CT 
lesions (Fig. 4) and multiple cystic lesions of parenchy- 
ma1 cerebral cysticercosis (Fig. 5). All nine patients in 
whom ring-enhancing lesions were noted had multiple 
CT scans, and the lesion persisted unchanged (mean 
18.24f9.24 months, range 17-23 months). In the re- 
maining 15 patients, persisting multiple cystic lesions 
were present in serial CT scans (Table 2), six of these 
patients had received a 21-day course of albendazole 
(15 mg/kg/day) (Fig. 5). Nine patients with normal 
CT scans had an MR scan at some stage of their ill- 
nesses. In two such patients (both with complex par- 
tial seizure), single circumscribed cystic abnormalities 
were revealed in their temporal lobes (Fig. 6). 
DISCUSSION 
In our study, the spectrum of imaging abnormalities for 
uncontrolled partial seizures is totally different. Single 
intracranial calcification was the most common CT ab- 
normality. Few patients had multiple punctate calcifi- 
cations. Multiple small calcifications usually represent 
Fig. 1: Computed tomographic scan showing a single large 
calcified lesion. 
Fig. 2: Computed tomographic scan showing a single small 
calcification in the left frontal lobe along with surrounding 
oedema. 
Fig. 3: Computed tomographic scan showing multiple 
punctate calcifications. 
Neurolmaging abnormalities in uncontrolled partial seizures 
the healed lesions of parenchymal neurocysticercosis. 
Single calcified lesions also probably represent a single 
cysticercal lesion which has calcified. Other inflamma- 
tory granulomatous conditions (e.g. tuberculoma) can 
also produce single calcified lesions. In tropical coun- 
tries where neurocysticercosis is endemic, patients with 
epilepsy often have single intracranial calcifications on 
CT scans. The calcified granulomas are much less fre- 
quent in the posterior fossa. Seizure types are related 
to the location of the granuloma. Epileptogenic proper- 
ties of the gliotic brain tissue around the calcification is 
presumed as a cause of recurrent seizures5,6. Usually 
there is no inflammation, necrosis, oedema or vascular 
changes close to these solitary calcified granulomas, 
ut we observed surrounding oedema in a few cases, 
presumably because of a post-ictal phenomenon. 
la) 
(b) 
Fig. 4: Serial computed tomographic scans showing a 
persisting ring enhancing lesion: (a) initial scan; (b) after 8 
months. 
Table 2: Computed tomographic findings in 77 patients with 
uncontrolled partial seizures. 
CT findings No. of patients 
Normal 22 (28.5%) 
Cerebral parenchymal calcification 31 (40.5%) 
Persisting ring/disc-enhancing lesion 9(11.7%) 
Persisting cvstic lesions of neurocvsticercosis I5 (19.5%) 
(b) 
Fig. 5: Computed tomographic scans showing multiple cystic 
lesions: (a) initial scan; (b) 7.5 months after albendazole 
therapy. 
Fig. 6: Magnetic Resonance imaging (T2-weighted 
sequence) showing a cystic lesion in the left temporal lobe 
Computed tomography was normal. 
Other imaging abnormalities encountered in our pa- 
tients with uncontrolled partial seizures are also related 
to neurocysticercosis. Between 5% and 20% of all cases 
with epilepsy in India have been found to have a sin- 
gle, small (ring or disc)-enhancing lesion on CT. Such 
lesions were initially thought to be due to tuberculo- 
sis. Later Rajshekhar et al.’ demonstrated, with the 
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help of stereotactic brain biopsy, that the majority of 
these lesions represented the granulomatous stage of 
solitary cysticercal lesion. These lesions tend to dis- 
appear spontaneously within a few weeks4. Prolonged 
persistence of single ring/disc-enhancing lesions has 
frequently been recorded. According to our study, per- 
sistence of such lesions can produce seizure recurrence. 
Epilepsy is the most common presentation of neuro- 
cysticercosis. Seizures are the presenting symptom in 
92% of patients with intraparenchymal lesions, and in 
74% of patients with mixed intra- and extraparenchy- 
ma1 involvement6. We observed that prolonged persis- 
tence of cystic lesions of cysticercosis can also be a 
constant source of seizures. Although treatment with 
albendazole resulted in the disappearance of a large 
number of cysts, a few remained unaltered. 
MR imaging is an essential part of evaluation of 
patients with uncontrolled partial seizures in Western 
countries. Pathological lesions found in the resected 
temporal lobe of patients with intractable temporal 
lobe epilepsy include mesial temporal sclerosis, corti- 
cal dysgenesis, neoplasms and vascular malformations 
are readily detected with MR imaging’,‘. We did not 
observe any of these imaging abnormalities in our pa- 
tients. In our study two of nine patients with normal 
CT scan MR studies showed single circumscribed cys- 
tic lesions in the temporal lobes. With wider availability 
of MR imaging a greater number of patients will show 
these lesions which have not been picked up by CT 
scanning. 
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In conclusion, different stages of neurocysticercosis 
are responsible for uncontrolled seizures in India. CT 
is a satisfactory method to diagnose such cases, and 
MRI may help in imaging areas inaccessible to the CT 
scan. 
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